ABSTRACT.-Our only direct intimation of the existence of space is the sensation of vertigo, when through our cortical centres we become conscious of the fact that we are surrounded by a " blank " space in which motion is apparent, i.e., the relative condition of our body to the things around us seems to be altered. A precise account of the " nervecycle" and of its exact relation to the sympathic and parasympathic-in a word, to the autonomous vegetative-system and to the endocrine system, is at present impossible. We have known since the time of the classic investigations of Flourens, Breuer, Mach, Crum Brown, and their followers-especially Sherrington-that the nature of these things is highly complicated. Simple mechanical theories are useless, even for teaching purposes, as they are more or less fictitious and often incomplete.
IN dealing with the subject of vertigo and endeavouring to arrive at a clear opinion of one's own-despite the chaotic theories and hypothetical interpretations presented by a great number of workers-and to define the essence and function of the so-called " static organ " or " sixth sense," certain fundamental ideas, e.g., that of space and time, have to be considered, and terms such as "organ of sense," " tonus " and " coordination " must be correctly defined. Finally, the question of inheritance (constitution and disposition) must be taken into consideration.
" Organs of sense " are arrangements of the body able to receive and digest adequate external and internal impulses, which they transfer to certain nerves, of which they are the terminal apparatus, and which conduct the impulses through different stations or relays to the centre, where they become transformed to contents of consciousness.
The idea of " space " differs at different times: the eyes, the organs of touchkinmsthesia-and the ears, work together to produce it, i.e., it is the psychological result of complex views of the size, form, position, and state of motion of the things around us, produced by the synchytic, harmonious action of these organs of sense. For many years two kinds of space have been distinguished: Space of touch and space of sight, according to the mode of perception. To the determining factors a third should be added-namely, the momentum of motion and muscular action, which is under the control of the " static organ." This third factor has been usually ignored hitherto, because the static organ acts below the threshold of consciousness. "Tonus" denotes a specific permanent tension and contractibility of the muscles, which exists in normal cases independently of voluntary innervation. " Coordination " is the result of a harmonious co6peration of groups of muscles for normal sequence, uniformity and expediency of function. This takes place automatically, as a rule; it is seldom under the control of will-power. In this respect all muscles are involuntary and act automatically whether they be smooth or striated. The old distinction of voluntary and involuntary muscles is only admissible in a limited sense, as most muscular actions are automatic and only the first impetus is sometimes under will-power. Mention should here be made of the influence of congenital aptitude, predisposition, constitution, and the cooperation of the autonomous nervous system-sympathetic and parasympathetic-with the endocrine organs. In many ways we are returning to the old idea of neurotrophic influence. This fact and that of the growing knowledge of the interrelation of the endocrines and the autonomous nervous system are of great importance.
Vertigo is the subjective feeling of uneasiness caused by the apparent staggering or rotation of surrounding objects, or of movement of the ground, and the sensation of falling or instability. Purkinje called vertigo a "feeling of disturbance of equilibrium." Hitzig spoke of a mere psychic process.
There are, according to Purkinje's distinction, two different forms of vertigo: the vertigo of touch and the vertigo of sight. We distinguish a lateropulsion and a rotatory vertigo, when the motion is a result of angular acceleration. Both are supposed to occur when our observation is influenced by the static organ (or the reverse), so that there arises the feeling of falling, or of rotation either of ourselves, or of the objects around us. Fictitious motion is the essential characteristic of vertigo.
The " static organ " or " sixth sense " controls the feelings of location and motion of the body and the relation of the body to the perpendicular line and to surrounding objects; i.e., it is the organ of equilibrium.
From the study of phylogenesis it seems probable that during evolution the different sense organs, with their different centres, have become adapted to different impulses. We know fairly well how to differentiate the organs of sense, without knowing at present how to differentiate the centres, though the knowledge that there are different centres is based on experimental research and clinical experience, which have resulted in the now well-established theory of localization, and the consequent local diagnosis of brain diseases.
Reference must here be made to Johannes Muller's doctrine of the " specific energy" of sensory nerves, although it has been somewhat affected by later observations which have located the differentiation in the terminal apparatus, or in the centres, or in both combined. The natural processes are more complicated than we used to think, and we must modify our methods of thinking accordingly.
The different organs of sense consist of their terminal apparatus (the receiver), as it were, of the nerve (the transmitter), the different ganglia (intermediate relays), and finally the centre, the cerebral cortex and subcortex, the seat of perception of all internal and external impulses. Physiological experience ends here. The process of forming ideas is a matter for psychology and philosophy.
One of the most important components of the idea of space and time, besides those of sight, touch and kinaesthesia, is the perception of motion in ourselves and in the objects around us. The ideas of space and time together comprise the momentum of motion. The observation and estimation of lapse of time take place automatically through the different parts from the drum, stapes, labyrinth, brainstem and cerebellum to the cerebral cortex, and vice versa. It can be influenced to a great extent by training, but depends chiefly on the congenital, i.e., constitutional endowment, the different gifts or talents.
The "static organ" is not to be understood as an independent and complete organ of sense such as the eye. No one doubts that he can see with his eyes, but, on the other hand, no one has ever had spontaneous knowledge of a "static organ." Formerly the sole function of the ear was considered to be hearing, but Flourens, Mach, Breuer, Crum Brown and others, have increased our knowledge in this respect. They have attempted to give a mathematical and physical explanation of the different phenomena of equilibrium and vertigo, and this attempt was the first step towards a scientific theory which is, however, still defective and far from complete. The only definite knowledge at which we have arrived is, the ear has two different functions: (1) hearing, and (2) the control of equilibrium, which means, de facto, the full control of all movements of the body, i.e., of all muscular actions. We also know that motion is the most significant part of the idea of space and time. There are thus two closely connected points of view: The idea of space and time on the one side and the two functions of the organ of sense on the other. The ear appears to be more fully adapted than any other organ of sense for the comprehension and judgment of time. We know, further, that defects of the ear lead to vertigo, which means loss of control of motion, the most essential principle of space and time. Both are very closely linked together, time being, as it were, the fourth dimension of space. Is there not here a conclusive argument that the ear is the proper instrument for measuring time and space by a harmonious cooperation of both parts, the cochlea and the vestibule? Of course, I am not thinking, for a moment, of an exclusive action of the ear alone, but presume cooperation with the senses of sight, touch and kinaesthesia already mentioned.
The ear seems to me an anatomical, physiological and psychological unit functioning simultaneously and so constituting an appropriate and effective mechanism for the protection of the body and the preservation of life.
I have also other, perhaps more convincing, arguments upon which to found my conclusions. For more than twenty years I have based certain diagnoses and ear treatments on the fact that I could influence vertigo, noises in the ear (and even some forms of insomnia produced by such noises), headache, and deafness, by means of my electromagnetic tuning forks in different keys. I could often "irritate " (i.e., " stimulate ") and at other times could tranquillize, by the influence of sound, the acoustic as well as the motor or static function. Further, this effect is produced not only by the direct application of the tuning fork into the meatus but also by the conduction of the sound to the ear through a rubber tube. This has been repeatedly confirmed, and Urbantschitsch and his followers have sometimes created vertigo by conducting the sound of his "harmonika" into the ear. Winkler, in Amsterdam, has lately demonstrated by experimental investigation the close anatomical connexion and physiological interrelation of the whole inner ear (vestibule and cochlea). I am thoroughly convinced by my own long experience that the ear as an organ of sense is a functional unit with different types of reaction resulting from different impulses, and that, precisely for this reason, it is such a susceptible and finely adjusted instrument for the right reception and adequate conduction of centrifugal and centripetal messages. It is well protected, being embedded in the most solid bone of the skull (an excellent example of the economy of Nature). Personally, I do not believe in an entire dissociation of the two parts of the inner ear, but think they are inseparable, two wings of one unit. In spite of this conviction, however, I use for convenience the customary nomenclature.
The constitutional factor to which I have referred seems to depend mainly upon the functions of the endocrine system; I say this with all necessary reservations. There are a great number of diseases of constitutional, i.e., inherited, origin. The products of internal secretion-the hormones-have a great influence on the nervous system and are, in turn, influenced by it. For example, the influence on the nervous system of the status thymicolymphaticus and of the secretions of the thyroid, parathyroid and genital glands, is w4ll recognized, and on the other hand, we know from experience the enormous influence brought to bear by the nervous system and the psychic condition-excitement, fatigue, fear, disappointment, sorrow, in short functional nervous affection-on the bodily economy. Again, any one endocrine organ influences another, or all of the others, thus showing the close interrelation not only between the endocrine glands themselves, but also between other organs, and so demonstrating the unity of function of the whole body.
In Dr. Mfiuller for his lecture. Probably many Members were " unitarians " with regard to the ear. It had always seemed to him hard to believe that the two functions of the earhearing and balancing-were so completely separated as appeared from the books.
Mr. SYDNEY SCOTT said that Dr. Muller had alluded to "visual vertigo," and he (the speaker) would like to refer to the forced movements due to visual influences during flying.
Some aviators experienced vertigo which was not vestibular in origin, for instance, when looking towards the tip of the upper wing when banking. On shutting the eyes the feeling of vertigo vanished. Also when in a spin, some pilots were affected by definite forced movements, if they looked over and saw the earth apparently whirling round; such forced movements ceased on closing the eyes or fixing the eyes on a relatively stable point, otherwise the pilot might be unable to rectify the machine. Dr. Muller had stressed the frequent correlation of vertigo with post-nasal caiarrh, and he (Mr. Scott) appreciated the importance of attention to the Eustachian tubes. No doubt many patients visited Carlsbad before the cause of their vertigo had been diagnosed. When Dr. Muller saw them he found the condition due to Eustachian inefficiency which upset the balance of the labyrinths.
Reference had also been made to the stimulus of the cochlear and vestibular nerves, by means of tuning forks. It was in our experience that certain people would exclaim, " That makes me giddy," when the tuning fork was placed on the mastoid. He (Mr. Scott) assumed that the vibrations of the fork stimulated the vestibular neuro-epithelium. Some deaf-mutes retained their vestibular functions. He recalled the case of a boy, who exhibited stigmata of congenital syphilis, and was deaf in one ear. He found that the vestibular tests on the deaf side reacted normally, and on the other side, where the cochlear was normal, the tests showed that all vestibular functions had disappeared. He assumed that in that case the congenital syphilis had picked out the cochlear nerve on one side and the vestibular nerve on the other. In other deaf-mutes the vestibular as well as the cochlear nerves were defunct, hence the different results experienced with tests in deaf-mutes. Dr. Muller had said that disease of the cerebellum could cause vertigo, but he believed it had been shown that there could be cerebellar disease without vertigo, so long as the vestibular nerves were unaffected. Many patients who had vertigo were wrongly told that it was due to liver trouble, or to some other organic disturbances.
Ophthalmic surgeons admitted that eye-troubles seldom caused true vertigo, though investigation might reveal abnormal conditions as astigmatism, etc. In many cases of recurrent vertigo there were two factors, disturbances in the ear being the essential one, and the other variable.
Dr. Muller had mentioned colitis, sorrow, fatigue, worry, etc., as factors. It was right that patients should be thoroughly examined, and all the possible contributory influences investigated. Even normal patients varied in their degree of sensitiveness to stimulation; some could be rotated in a chair and yet walk straight, because of their great powers of control, whereas others have been sent into convulsions. We must also bear in mind that some patients who complained of vertigo were very susceptible to the power of suggestion.
Dr. DAN MCKENZIE said he had enjoyed an interesting paper on an interesting subject, which, though it had been discussed for many years, was not yet exhausted.
He agreed with the statement that vertigo concerned a great deal more of the nervous system than that directly concerned with the ear; it was one of those sensations which commanded the attention of the whole organism, like tooth-ache or other overwhelming pain; and the mental concentration on it added to the agony. Vertigo could therefore be looked upon as the pain of the vestibular nerve.
He agreed that the two sides of the internal ear might be regarded as physiologically connected. The psychological allusions to space and time were suggestive. One important point concerned rhythm; the influence of that on the economy was a very interesting one; it certainly dominated more of the vital processes than was often imagined. The effect of rhythm in dancing, even in these days of syncopation, and in marching, was very marked, and it was well known that fatigued soldiers marched better under the stimulus of rhythmic music. One would expect, as Dr. Muller had indicated in his paper, and as Mr. Sydney Scott had said some time ago, that the two end-organs of the labyrinth would be simultaneously affected, and that vertigo as a symptom of labyrinth irritation might accompany almost any disease of the ear. The juxtaposi-tion of the two organs anatomically was not a mere accident, but was necessary for the functions which were carried out together.
Sir WILLIAM MILLIGAN said that when confronted with a case of vertigo he first thought of possible local causes, then of possible general causes, and, finally, of possible central causes. A large number of cases of vertigo were due to a local cause, it might be in the tympanum, in the Eustachian tube, in the posterior end of the middle-ear cleft or as a result of inflammatory lesions in the middle ear. Many cases were treated successfully by opening up the Eustachian tube, though sometimes that was very difficult. Catheterization and politerization sometimes failed, and in obstinate cases he had sometimes made an incision in the membrane and passed ia fine silver bougie from above downwards, instead of in the usual direction, from below upwards. That only applied to cases in which it was impossible to get the equilibrium restored between the outside air and the tympanum. The mechanism of the internal ear was so delicate that the slightest alteration of poise determined whether or not vertigo would occur. It was always best to try to eliminate simple causes first; only passing to more obscure ones if simple causes could not be found.
As to general causes, he thought many cases were due to auto-intoxication. Sometimes by altering the splanchnic tension, or a congestive condition of liver, or an intestinal condition, the vertigo could be made to disappear at once. By the simple measure of giving a little calomel at night and salts in the morning the vertigo was frequently stopped.
The central causes presented a more difficult problem, as he always had in mind the possibility of psychic and subconscious effects, and sufficient was not known about the circulation in the brain to enable confident analysis of those cases to be made. In many cases, however, the condition was transitory and due to a temporary emotional disturbance, states resulting either in a stagnation of the cerebral circulation or in anemia of the brain.
Frequently when a patient blushed vigorously he at the same time felt dizzy. If a man were given alcohol he flushed and felt sensations in his ear and experienced some measure of dizziness; he might even show a tendency to fall, showing how easily the equilibration could be disturbed. The same was true of shock and fright. On receiving a sudden fright the mental attitude was tense and there was a momentary halt in the circulation, with its result on the internal ear.
He did not dissociate the cochlear from the vestibular organ, though the latter was of the greater antiquity, which might have something to do with the difference in their response to sensations.
There was a type of vertigo in which it was very important to consider the blood-pressure and that of the. cerebro-spinal fluid and their effects on the ear. Sometimes cases with very low blood-pressure had extreme vertigo; also some cases with very high blood-pressure had it. Such people should have general treatment. There was a type in which the end-organ was so damaged as a result of a pathological condition that, for practical purposes, it had become useless, yet it did not cease to act.
When ordinary local and general treatments failed to give relief, there was need for something to be done to the vestibular portion of the labyrinth. After operations on the semicircular system it was remarkable how extirpation of the disease found cleared up the vertigo, thus showing that it was a peripheral, not a central lesion. Still, in some cases there was probably a central end-effect, though he did not know how a diagnosis of this was to be made.
In dealing with this subject it was very important to eliminate auto-suggestion, though how far relief of that was likely to relieve the vertigo he was not prepared to say. Each case required a good deal of sifting, but many were amenable to ordinary methods of treatment.
Sir JAMES DUNDAS-GRANT said he agreed that in any given case of vertigo the local causes in the middle and the internal ear should first be investigated. The condition of the Eustachian tube would often give the key to the situation. He had shown at a meeting of this Section a man who, as soon as he pressed his tragus, fell down; he had fixation of the ossicles (malleus and incus). As those ossicles were of no use to the-patient he (the speaker) had removed them, and the symptom disappeared. He thought the stapes was fixed by the other ossicles, that the pressure was communicated to the membrane of the fenestra rotunda, and that there was no " safety-valve " action on the part of the stapes. He had described many cases of vertigo due to cholesteatoma in the attic, in which removal of the ossicles had allowed an exit and so cured the vertigo.
With regard to the internal ear there arose the delicate question of otolith disease. The profession had been charmed by the descriptions given by the late Professor Magnus and now disparaged by Dr. de Kleyn. Cases of typical otolith disease have been described in which a cerebellar tumour was found. He himself had been misled by concentrating attention on the saccule instead of on the ponto-cerebellar angle. Disease at that spot, if recognized early, could be removed. If mistaken for saccule disease, it might be left until too late. What could be called the " vertigo " centre had been localized by Mills, in America; the late Sir Victor Horsley had accepted it. It was located in the posterior part of the two superior temporo-sphenoidal convolutions. Bonnier, on the other hand, placed it in the ascending parietal. A curious confirmation of this view came to notice recently. A colleague who had a typical " M4ni6re " attack fell down, and for some days thereafter had weakness in the fingers of the opposite side. This suggested that the equilibration sensory centre was near the hand centre.
Vertigo might arise from irritation, and also from destruction of the labyrinth on one side; in which case it might result from over-action of the opposite labyrinth. He (the speaker) had tested the action of quinine in small doses in checking vertigo, and in cases of unilateral elimination of the labyrinth he found, by cold-air tests, that the quinine, which quieted the vertigo, seemed to do so by lowering the sensitiveness on the sound side. Eventually compensation took place.
One element which was liable to be overlooked was the effect of ansemia; in some cases bromides were given when iron and chloride of ammonium were really indicated.
With regard to the influence of pressure in causing vertigo, he had shown a case in which the stapes had dropped out and the membrane of the fenestra ovalis was exposed. * On using the " fistula " test very little vertigo was caused by compression but the slightest rarefaction produced such disturbance that the patient almost fell off the chair. Mr. Lake thought many cases of vertigo were due to diminished blood-pressure, and so he treated them with ernuting.
Ammoniated extract of ergot was useful in such cases.
Mr. A. R. TWEEDIE said that with regard to the association between the auditory and vestibular nerves, iD his original description of the work of Magnus and de Kleyn, he (the speaker) had mentioned that Winkler drew attention to this relation, as evidenced by the effect of music, e.g., on dancing and marching. He asked Dr. Muller how long treatment took to bring about a cure.
[Dr. MULLER: It is difficult to answer that because the cases differ so much;*some require no more than a dozen applications; others take six months.] He (Mr. Tweedie) had come to the conclusion that vertigo was a result of a conspiracy of causes. There was usually both an asymmetrical function of hearing and an asymmetrical response to the tests of the peripheral vestibular organ, whilst, in addition, as evidenced by the galvanic tests, there was generally a hypo-sensitive condition of the vestibular nerves. The other factors were often a local subacute exacerbation in connexion with some form of naso-pharyngitis, altered blood-pressure-excess of alcohol or tobacco-some form of dyspepsia and " age." In his experience these cases tended to get better, or to become accommodated in some one to five years' time. With regard to treatment, this should be directed chiefly towards improvement of the general condition.
Of course it was understood that they were not talking of cases of active suppurative disease. The case is shown because: (1) a diagnosis of hysteria is never completely satisfying; (2) it is hoped that suggestions for treatment will be made. Amateur suggestion has been used without effect.
Discussion.-Mr. A. R. TWEEDIE said he was only able to make a brief examination of the case, but noted that there was definite objective evidence of advanced middle-ear disease in the right side, and so far as he could judge the patient did hear a question. What were the responses to the galvanic and caloric tests 2 Mr. PETERS said he thought that the right cochlea and posterior labyrinth had been damaged in the original concussion but that the posterior labyrinth had recovered. Then had come the attack of suppuration, which had considerably reduced the hearing. In a rather short examination he had found that a tuning-fork 128 gave four seconds bone-conduction with several tests.
Mr. SYDNEY SCOTT said the case gave him the opportunity of demonstrating the value of the "minimal-stimulus test " in rotation. When this patient was rotated slowly through a small angle (10 degrees) to his right, he instantly felt that he was going to his right, while if rotated through the same angle to his left he did not appreciate the movement. The patient was so consistent that he (Mr. Scott) concluded that the left vestibular nerve was defunct.
Mr. SOMERVILLE HASTINGS (in reply) said he was sorry more time could not be given to this case. The galvanic stimuli had not been worked out. The right ear was normal to the caloric tests. He brought the case because he felt that the deafness on the right side, which came on suddenly after nervous shock, was of functional origin. The man was sent to a neurologist, and every effort made to get back the hearing, but without success.
